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THE HIGH-SPEED TANK OF THE HAMBURG SHIPBUILDING COMPANY* 
By G. Kempf and W. Sottorf 



The heavy demand, both domestic and foreign, on the 
activity of the laboratory necessitated in 1926 the intro- 
duction of a permanent second shift. Much time was taken 
by* .seaplane hull and float investigations which, on account 
of numerous variables affecting the result, required ex- 
tensive model tests at high speeds. Shortage of time grad- 
ually prevented attending to these tests with all the care 
which they require. Under these conditions practically no 
time could be devoted to research work for shipbuilding 
and seaplane-construction purposes. 

The original large water tank was built in 1913-14 
for ship-model investigations which were usually made at 
speeds not exceeding 3 m/ s (9.8 ft. /sec.) and only excep- 
tionally reaching 6 to 7 m/ s (19.7 to 23.0 ft. /sec.) Un- 
der these conditions a maximum carriage speed of 7 m/ s 
then appeared sufficient. It was subsequently increased 
to. 10 m/s (32,8 ft. /sec) by the installation of new car- 
riage motors (fig. l). 

The necessity of a further increase of the speed was 
felt in many scientific and especially seaplane-float in- 
vestigations. For the latter, the model scale X is a 
function of the maximum carriage speed v max , according 
to Froude ! s model law 

• X = JL5_. 

v max 

The original maximum test speed of 7 m/s, with a square of 
_49-, was. increased-, by -transf orma-t ion_ of the car-r iag-e to - 



* n Der neue Schleppkanal fur hohe Geschwindigkeit en der 
Hamburgischen S chif f bau-Versuchsans talt . " Werf t-Reeder ei- 
Hafen, June 1, 41931, pp. 175-180. 

** v max = carriage speed = starting speed of the model, 

V s = starting speed of the full-sized float, \ = scale 
of model. 
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10 m/ s , with ..a square o f ...10.CU... The take-off speeds of ac- 
tual seaplanes average '40' ni/ £ (131 .2 £t-i /ae.6 .;); with squares 
of 1,600. The model scale was ther-ef or e increased from 
l/32Vto .',1/ 1 : ; On; th is s cal e the models of light seaplanes 
are very small and a ^direct boTive'r^io&^ 

to the actual s eaplane, i.s... no... longer possible, as shown "by 
special investigations of" th'e : sca lb (effect oil the spray 
formation and of the Reynolds Number on the friction. Un- 
der-. these .conditions, the, speed had to be greatly increased 
fo^-^aBt'iiig /iar.ge : ;mQ.'4elsV. ' . /i-- ::fit \ /t . . . 

■ -v Another -.^polnt ...h.a.d. /t o. bd; t aken into uconsi derat ion 'f ox.-'. 
the- vcoris.t;.x;uc;t ion ; 0't r alnew liigh- sp>eed tank. * Such r e search. 
work requires ..continually revised methods :bf measurement 
and .-/much time :for the installation - of Apparatus and for 
preliminary -t^sts. which extend usuaily ; ' o Ver .several months* 
A special ..tank-, should, .be' available for such t est s.. Such. .a 
tank, not having to share the* general expense-s ' of . the whole 
e stabl ishment , would permit conducting- the ' abov.e. . test s more 
thoroughly and* caref.ully without increasing the cost. A 
reduction •qfy.the'co.^lot^Sloaii 1 investigations is« particu- 
1-arly. ;des^irable. to .permit', more exhaust ive t estsvto, be ? made. 
Float t.est.s are more p.'orap'r eh;ens ive than the 'normal" towing, 
t est s, .of ships.,, while' .their cost , -in comparison with- the - 
cost of construct ion of the finished obj ect , .. i s. less-fa^/, 
vorable than i.s ^gqnexally : the 'case in : ship inve.st igat ians.. 

In addition to testing large f lba r t -model s at -high ... ? i 
speeds and developing better and cheaper means of investi- 
gation for comprehensive research work, -..Without .interfer- 
ing with current and usually urgent ■ ship- model •.. tests , , it- 
was', also proposed to attain* test : speeds - of the - order; of 40 
knots, corresponding to the ma x i mum r; s peed of ; large . ship s, 
for the investigation of navigation problems. ...The true 
model resistance and all accompanying phenomena couid thus 
be studied. For inland navigat ion . probl ems , the whole 
length of the new tank should .be available for tests in 
shallow water, in addition to the shallow tank and to the 
rather short experimental portion of the large tank of 8 m 
(26.25 ft.) width. « 

As a result of the above considerations, the idea of 
equipping the old tank with a fast caLrriage:'was abandoned 
and the construction of a new high- sjp'eed:. tank decided on 
inst ead. Ground was available on . the^w'e.st ...side of the old 
builrding, of which the new s t'ructure, f o^r.ms ' an annex, its 
cost being therefore comparatively 'small. . The construc- 
tion was started in May 1930 and completed in May .1931. 
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The funds were furnished "by the government, the state of 
"Hamburg; .'and the Society, .of the Friends arid :Pronot er s of 
.the Hamhurg . Hydro dynamic Laboratory whi ch " obtained .sub- 
..stantial ^gifts' and .loans. ; -■ •. 

DESCRIPTION 

The new tank has a length of - 322 -m ( 1 , 056 : f t . ) , a 
width of 5 m (16.4 -ft.") • and a depth of 2.5 ra (8.2 ft:.) to 
the brim. The carriage track is not laid on the tank walls 
hut alongside on posts (fig* 2) v The average distance be- 
tween the double or single posts is 8.35 m (89.0 ft.). 
' They are connected by underground beams and form, with the 
rails, a series of ' st rong frames . The tank has a flat bot- 
tom and is independent of the rail track. Inasmuch as the 
brim of the tank is 1.3 m ( 4. 3' f t . ) . above the ground, the 
tank lies above the level of the ground water and its 
pressure . does not exceed. that of . the excavated earth. 
Therefore,, a sinking of. the tank need hot be. feared. 

Cross-Sectional Dimens ions r of the -Tank 

In order to keep down the weight of the carriage and 
the cost of construct ing . the tank, the cross se;ction does 
not: exceed the dimensions required for the special pur- 
poses of the tank. On the basis of a theoretical study by 
(xlazebrook and of experimental data from&ebers, the fol- 
lowing dimensions were adopted in conformity with the larg- 
est proposed seaplane design known at the-present time, 
that of the Bumpier transatlantic flying boat-, on a Is 6 
scale: width 5 m (16.4 ft.) "and depth 2 m (6.56 ft.), sub- 
sequently changed to D = 2 0 5 m (8.2 ft.). The influence 
of : -the"' tank walls on the test results was ' det ef mined by 
- special tests. 

1. A float of 17. m (55.8 ft.)- length and 1.6 m (5.2 
ft.) width, tapered at both ends, was' tested in drafts of 
0.07 m (2.75 in.) and 0.17 m (6.7 in.), corresponding to 

ldispJ.a_cements_of ..1^33^^ kg : ^ ^ 39 l^O ^nd; 3 5 350 kg_( 7_ f 385_ 
lb.), respectively, in water of 0.7" , li35, aii'd'2 m (2.3, 
4.4, and 6.5 ft.) depth.' The test -run begins' -in the large 
tank of 16* m (52.5 ft.) width and 6.75 m (22.1 ft.) depth, 
the cross section of the water being 92.7 m 2 (997.8 'sq.ft.) 
The : cross sect-ion' of the- float is-: 0..112- n 2 r(l\2 sq.ft.) . 

-For -.a ratio- of : v v. - ■ \ 

tank cross sect ion- ; 337 , " '. 
'float cross section*'- 
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the cross section of the tank can he taken as equivalent 
to an unrestricted cross sje.ct ipji -and, ihB..T a&ist a^c^iai^T- 

m : in £d r 'iir 1 this;., l^f g<e"' : t'ank^ with rtbev^^ai^ianc© ?dpo uncornf iiiied 
wfe^efirV 5 .: :1 " '*; ! : " 1 ';...'.* ' \.t ~ ; V.-~- ^ ■•- ^■o-o^v.:-. -'^ 

Following the measurement iii :: *tii'e' "large" tank," the re- 
sistance is again measured, at... ..th.e ..entrance of the small 
tank which has a width oif^ 8 m : '(^S.S ft.) and successive 
depths of 0.7, 1.35, and 2 m (2.3, 4.4, and 6.5 ft.). The 
resistance increment in shallow water is.., tfo.e &if f.e.^ence 
bet.weeh- the' two ; Measurement s . Th figure . 5 TthV res t is : ta^c,e 
-infcrfement : ,■ ccV f or runs - ; in. sharlpfT xrht m ejr. ... is /plot.t ©4-: i^ : - ;> 
'per c^-xit ; of V&e ; re-sis t&n* : ce :; in ' uncpnf ined '/wat er^ against t>i,e 
-carriage-, speed x v : 'as : kbscissa^ ; Thus ' V * 



• W • ■ 



100 



' '". . " '" TKe',.'i:"esi's-tancQ : increment :ha.s a iaaxir.mm:. tfaliie sho rtly 
before V r e a p h i n § . ; fch.6 . s ; p e o d :; . o f the;, tank wave^ a/- gTST^ :: 

The following naxin^n.y^lues rof a. -are obtained fSr ; *'-&- ; - 
draf t ' : pf .0 .07, m C2 .7 5 -' in. ):••.; ..■ •:■ ..*.■■•>'"" ••- * : J 




a nax 
12.. 7. percen-t 

:4.'4".. " . ; 
i.4 , ' 
i o.6 v . ^ 



/ WT; = : ^at'e.T^ 'depth. 



Tfg -.. -draft 



: It then- had- to be" i n V e 1 i'g'a't "*e & ' as- to, \tliather... the :i naxd- 
num resistance- increment^ is a functi'oK pf- \. W.T^Tf g. :■ p : nly : , : :: 
oar: whether a diff *eT : ent ' ; : a ; value would be obtained: fo : r- the 
same' : WT0Tfg', ;; if : the* depth of the water remained- cjaxi^tan : t 
and the draft were increased. 



. 'To this end th^e f loat tras' loaded with.. baila ; s.t , unt-ij; *. 
its ttaxiltom draft" oi .0. 17;/m (6 . 5.58 ft.) was ~ r eaphed^ ^ 
is- practdc&lly "the sapre' as/; that* of the : Rumpler ;! za£.d.e r l* r ;y fiie 
inveBtigat ion at ' WT m' X 6 f . '56 t « ) reye^l^, adfl^r ,; 
t ion^ to a : shif t ing of thfe maximum * r es is^a'nce". vaiue;s : t o\7&r.d 
^raall spee*dis , ;l anr ;: amai'', "of."' 6 percent' agkin'st*; 10 .5 fp-er cent • 
t by; 1 iht erppiat ion in,., the.. a'Vov.e . t es t... series, f or^.-the."rcorxe«-- 



*Wg - resistance increment in confined water;:> Wi^^drag' 
increment in \mconfined water. 
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sp Gliding/* WT/Tfg. Hence, the maximum a value for WT = 
2.5 ni*(8.2 ft.) is, by extrapolat ion ,/ 4. 7 percent. ' 

2. The effect of the " wall int erf ereiice on the tank 
tests of a gliding craft was determined "by testing a ; 1:6 
scale model of the forebody of the Kumpler design, in the 
same way as the float, allowance "being made, however, for 
the lifting effect of the wings. To insure similarity of 
widths in converting the results obtained in the small 
tank of a m (26.2 ft.) width to the new tank, all trans- 
verse: dimensions were increased according to the ratio 

width of new tank 5 

The width of the model is then 1.066 m .. 3*5 ft. 

Its mean draft 0.178" 7 -0 in; 

Its length 3.033 " . 9.95 ft. 

Its displacement 358 dm 3 . .12.6 cu.ft. 

The depth of the water in the small, tank was 2.. 5 m (8.2. ft.) 

Seven test runs were made with the model. Their re- 
sults are given in figure 6. The resistance curve shows 
that the gliding model is less affected than the float "by 
the. tank "bottom and walls. The principal effects appear, 
"before the maximum resistance is reached, namely, in a 're- 
gion where practically no tests are made, since the re- 
sults are important only at maximum resistance and "beyond, 
in the gliding condition. Should, however, ah unaffected 
result in the above region "be required, it can always he 
checked "by. a test in the large tank, since, the speed range 
involved does not exceed 5.5 m/ s (18 ft. /sec). This 
proves the suitability of the cross-sectional dimensions, 
of the new tank. 

The tank has a constant rectangular cross sect idri 
throughout its whole length. It can therefor e he used for 
all shallow-water tests by raising .or lowering 'the water' 
level to the required height. The measurement is then'; 
made from a special adjustable platform. ' This provides 
the laboratory with an additional tank for shallow- wat er 
-investigation. 
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r:rr In, .the front end o.f the tank is "built. .the adjusting 
"WsinVt 3.2 m (10.5 ft.) width and 9 • 5 Im ''(3i .2 ft,)' 
length/ 'separated from the main tank by "a To ck gate. The 
inf I057 and outflow openings of the main tank are located 
.in/tlii§ : * space , so that the "basin can he\j>ar.tly pr *entire- 
Ty\ ejsrpt'ied when, the gate is closed. Test ' ins tall at ions 
jf ojr ^i^dejp* 1 water invest igat ioiis can thus he mounted "beneath 
^^e \c^xi^fkS^ in. the emptied adjusting "basin. .large mo d-.- 
Vl s^ Jar" 6 , "locked under the carriage by lowering the water. 
l^CCrVlxL't>e.tfdjus"tiag has in. 

Carriage 

The carriage ,( fig. 7) was designed on the following 
lines: 

* 1 i' Although grea't lightness was sought, light-alloy 
cons.tru.ctj.on could not he used owing to its high cost, 
dalig'er o*f corrosion, 'and weakness of joints* Welded* s't£el- 
tube construction, of the type successfully used in air- 
pl'aire Construction, was adopted. Silumin castings are ! ; 
used for large parts (fig. 8), 

2. The carriage has a cqjmp lately streamlined cover ing 
reaching nearly' down to the. wate* revefv c in o 3 r"der to avoid 
the effect of air disturbances on the resistance and moment 
of the model. Tank measurements sho.u£L : d ;give _ .t&'6;\" water, re- 
sistance and the. corresponding hydro dynamic; ^ 'mo;me'nt\ 1 whil v 'e 
the air resistance and the aerodynamic' mo : iS : en,t7 ;used in' 
plotting the take-off diagram, are obtained' '^y'w^imU- tunnel 
measurements. The covering is also ie^X'^iift^\^T6tect 
the operators from the wind at high sp.'deds^ to 
which the covering can safely approach" the? S^t^jTieVel" was 
determined by pr el iminary t es t s . ; : o %-- : f-- -'<'} : 

3# The free space in the carriage, ' dva ii'a oTq \f'pp ex- 
perimental' p-urposes-, has a length of 8 m " ( 26.'2 ft'/f; 1 a' 
width of 3 m ( 9.8 ft.), and a height 'of 2 m (6; 5 'f t . ) A 
platform which can he shifted longitudinally 1 . 7 ^m ' ('5. 58 : 
ft.) is hung in the experimental space. Th© platform car- 
ries the guiding and suspension equipment " for the; tests. 
and supports an auxiliary platform on each ' s ide \'" r tft " ^hV-'~,' 
model, which is vertically and laterally ad jus trihi;e":an;d , ':' 
permits a very close survey '.of the water flow along /'t"He * 
model,"' * . ' " " : . '" 

Carriage speed,- As shown by studies of ' scale e : f f eet s , 
the model scale should not he less than 1:6, because of 
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the- re la t ively • small., sizes of ..seaplane- floats and ' hulls 
if a discrepancy of 5 percent . "between • convert ed ; model ; re-, 
suits and their, actual value , is not to "be; exceeded,- The 
discrepancy, i.s due-, t o : -th,e. n.egl e.et : of the v difference between 
the specific .friction of .. the.; model and. that . of the original . 
The .difference, increases rapidly . for ' small • scales. -. . ; 4 : •• 

• ' The take-off ..spe-(8d ; : of large flying- boat s * 1 i$s betw.oen 
30 and 40 m/s (98.and;13.1 ft./sec..) whence, according to • 
Froude, the maximum taie-off speed of models is v = ' 

—=:•■== 16/33 * m (53.6 ft.). ' The carriage was given a maximum 

vT6 ■■ . • • • •-■ " 

test, speed, of 20 m/s-. ( 65.- 6. ft ./sec. ) , providing, for a • suf- 
ficient speed reserve. This maximum, speied will he o'f.tehi" 
,used in experimental research at large. Reynolds Numbers** 

••• The resistance, of the. streamlined carriage- in the' small 
cross section of the tank building had to be known for the 
determination of its charact er ist ics* a Two models of differ- 
ent carriage types were tested for this purpose. 

. The carriage model in the cross section of tile, tank 
-building was' tested in the shallow tank of the laboratory, 
as shown in figure 9. The drag was measured during' runs 
in the open water of the shallow tank and in the cross sec-' ' 
t ion -of -the-, tank building. .■- 

•. ' • '■ : w J : " '*' 

In figure 10 the C w = values are plotted- against 

R. - ■ vL * ^ . . 

\ ■ ••u ' . ■ ' > ; ; 

A Reynolds Number of approximately 1 X 10 s . is r:ea-.ched 
during the measurements, while the carriage approaches 
2 X 10 7 at '20 m/s ( 65 0 6 ft./sec). Experience shows that a 
renewed increase of the C w value doe-s-not usually., take 
place at large Reynolds Numbers. The res is tan ce may • be 
overestimated, if ultimate C w values are used for its de- 
termination. 

— B-e-8-i-gn- !-•-»-&- compa-ra-t i-vely ~bl-:uut -f o-r-n r has a-n -ultimate — 

C w = 0.722 in the cross section of the building. The in- 

*W = water resistance in kilograms; q •= v 2 = 51 v 3 for 
water; 3, H, and L = width, height, and length of the model 
in meters; v = carriage speed in meters per second; v = 
1.3 X 10 s for water. 
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,crease in resistance over that in open water is 82 percent. 

De% ? d f gii : 2" "i-"s 'highly tapered at- tTi-e* Veai«V^- -'-ThiBl "iwmtfe of 
We -^sVstWde In-^tlf-e' 'ctos-s sec-t-ioin ! 'of^ta»'*tt^^•^i.lding 
equals 'a^'prbximat ely', ' in a : bsolUfce v^lUe'^ tTi^ ^17/® -percent 
^effuct'Idn : of : tti'e resistance in op^en wat'eiS : '=trhe : -actual re- 
: ^dteet ;: ion a t'hTi-s d'ecrea's ing- o 9 . 5- per'c&iTtV - ^Thfe : dd f mpar ison 
shows t/hat- • : n v 6 : fur the r ~ma t'e r ial -r £du e t £6 n' : c aii "bS' : r &-Gxi i e v e d • 
Design 2, with a resistance of 197 kg (434 lb.), was adopt~ 
l * ; e :; d* : 'f'dr ;"t'tfe edn'&'t ruct ion of the : 'ca^ria r ge.'*' 

Carriage drive.- The carriage *is equipped ;! w'ith ; two" ; - 
4ire:ct current. v -shunt . motors -of 4-0>kw. at .n p : ISOO/miri'i*. 
driving the front wheels. It reaches a constant speed % of 
"IS m/S" ■*(;49.<r2 ' : f tr/iooi) in approximately 110 -m ('360 -f tr; ) -J 
a^d" 'can maintain it for 150 m'( r 492 f ti.) :-or for 10 ^seconds . 
OUJfr^^srpe'r ieri^e*. shows rtiat 9. to >10 s e co-rids. '.are r.equiredr.f or 
a reliable measurement after the model reaches a constant 

"If .-the- speed of - th6 ^carriag-e. 'is *'.f -irther increased "by 
electric -means-only , the time f dr - the uieasuremeht ;gradu^ 
ally gets too short, since the acceleration is limited by 
the -wheel pressure^and by the friction coefficient .between 
sfrhs^wh^el and rail. . * e-i 

?3 -An auxiliary -accelerat ion -device >was '*feiieref ore -pro^ 
vided for speeds exceeding 15 m/s : :(-49. g ft^/sec,). This, 
device accelerates the carriage which reaches the maximum. 

•:spB.ed' of '20/m/s (65.6 f t // s ec. ) ; af t-er-^ a^f ua^f . : 'only 80 m 
(262 ft.), and covers a test distance of 180 m (590. ft.) 
in 9 seconds, at a constant speed of 20 m/s. Of several 
methods tested, that of producing add it ional acceleration 
by a drop weight was adopted for the fdilbwing" reasons : 

1. The acceleration is produced • by- gravity whi-ch in- 
sures . rel iable operat ion- and uniform auction. • 

i " • :v ' / 0 V f) :- : • ' i -"• 

2* Power is supplied during the -start- and retrieved 
during the slow return of the carriage. Thusv the '.maximum 
admissible current consumption is not exceeded. 

3. 'The cooperation of the drop . weight. ::with .the elec- 
tric .drive is s.imple. 

4. Space, r equirement's and. cost are. bQth TT small . 
Assuming a constant acceleration, the. mean speed of 



N.A.-C.A-.- Technical Memorandum No, 735 9- 

the" carriage is 10 ; "iir/s ( 32 •8 ' f t ./>ec. ) , theT acceleration 
§•-5 m/s 2 (.8.2 f t^'/'sec. 2 ) and tire- start ing; t line 8 seconds, 

• 1 The total accelerated carriage weight ' is 5,150. kg * 
(11,350 - lb.) , 3 ,-700 kg (8, 160; ib. : ), of which is supported 
by the driving wheels-. : * 

• The total resistance shortly- before, the" end of the' 
acceleration period (v approx. 20 m/s) consists of: 

' -Force of inertia/- \ ' li-312 kg' ;2 f ;893 lb. 

■Air T-esi'stanee ■ ' - ' 197 — 11 ; 434 rf 

Bearing friction .10 " '22 1 ' " 

Modei resistance (assume'd) 

Total resistance 

7 ' The maximum force K exerted at the 'circumference of 
the wheel is M/'Q" = 518 kg ( 1 , 142 lb. ) . * ; ' 

The air and model resistances", being", constant a. cbh- 5 
stant force of 1,619 - 5l8 ! '= 1,101 kg (2,427 lb 0 ) mustf be 
exerted on the carriage during the period of acceleration, 
by an auxiliary accelerat ing • cLev i ce. This device is shown 
in figure 11. The well is located 'at the front end of the 
tank. Ah endless cable runs on either side of the "carriage 
-between the tank wall and the track, along the 80 m~(262 
ft.) distance of acceleration. The upper part of each ca- 
ble carries a catch which fits into a thrust plate on the 
•carriage. A pull-rope is connected with the lbwei\;'part of 
each of the loops • It runs over" the guide sheave. A, over 
sheaves. B- and C of the double eightfold blocks,, And over 
the second guide sheave A to the other side. The two 
branches S x and Sj> of the cable are automatically bal- 
anced about the fixed center sheaves' C. " ( '. 

At v = 20 m/s, the final velocity of the .weight is 
2 z 5_m/s l 8 _v 2 ^f$v/sec.J_ after a_drop_of 10 m' ( 32 . 8_f t . ) ' ' _A _ 
weight G of 9,850kg (21,715 lb. J i's required", "consider- 
"ing friction and addit ional moving masses. 

The starting prdcess.- The braked car is tn'' the "f rant 
end of the accelerating space. The current is switched on, 



/100 'rj 220 »/' 

1.619. » 3,568; » 



*jl - friction coefficient between wheel and rail, Q, = load 
on driving wheels. 
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V .c<7 : \;r' 7 0..-..- .V r>": > 

the thrust of the drop weight and of the motors being taken 
by-^ tfte^al*" brakes • , { £be<.- ba£ri&g-e: Start sO thai instant the... ■: 
bfr&k&s: are- .r ele:a«.ed';^J .Th-B^'s tax.-t is rereoirde'd by a voltmeter 
on the control "board. The motors are switched so that at 
the.i'fen'3. 'of ' : the a:CGe-lera:t:ibn:~run : ;- they " will have the. power 
required f or- : constant- speed, .. as : shown byS' £he diagram • iiU } 
figure 12. At the end of the acceleration run, the -weight 
in the well passes into a "braking cylinder. The cable 
slackens knd the r'eleased/^carrlage continues to run/ at con- 
stant : s^eedi- ' ». v ; io.:r£i. ..; >•:.":■ A 

* I Tile, shape' o'f-f the weight , length"- of braking , cyl inder , 
spacing "between weight and cylinder wall and the density of 
the "braking liquid.: were determined hy- cateful' model tests, 
in order to achieve a reliable "braking of the weight "by the 

liquid, * 0/ / /-., - • 

?^_^A^£L^i:9^„.yL?. ..J^rrji^^e^.^.: The:: c*arr iage . i s "braked 
over a distance of 50 m (164 ft.) "by five sets of "brakes. 

1 0 The main "brake is a Knorr air "brake operating 4 
pal'rs ■ T>£-.-fcttttfce sho fes* loeated . behlndv *t'h:e:r wheels- and appl ied 
on both sides of tire* r&i'-l-- liea.d. *l The. carTiage;-, carrias a.;, con- 
pressed air tank for 30 complete applications. The tank is 
r-e-l'illed' "by ' : aix^'att'.pu^^-l:ocatB&7-in the' up-p.er -end of the 
buil'ding ; . . " -The brake.;. is- ! - opatat edl from .a -brake- control: sta- 
t ib h ■ ln : " 4*h-e-- f ron^"- "of the'- carriage. - ■ •• -.. o -.«. ' : • :.:.-:v>:< 

2..;. If ; -the 1 , b'-irakes- ar:e. not operated in. t ine they" are 
■au.t.onat i : cally 'applied by:-- the act ion of a*- sotop- locat ed* : :ne*ar 
the rails , as soon; as-:the~ carriage reaches- the .braklng por- 
t-ion of it s- 'run. ■ • ■■ / : ..• -*• - ■ ( . v 

'\3 At:= the sane, tine- the notor& are- .reversed, by 'a'n. op- 
•orator in the control station, located at that, point of - 
tire, run. The notor&' then act as" electric brakes. v- 

• 4.:' If, for any reason (e.g., danaged pipes) the air 
brakes, do not function,, a- .second stop located' close, be-: 
hind the first, releases a weighted lever which operates 
the control- rods .of. the ^i'r briake through bell- crank levers, 
an.d. applies the .brake shoes' with the- sane, pressure as the 

a ir>Y- :V V ' '■. 

5. The final: :b.raking. act ion is exerted: 20 in .(65. 6 ft . ) 
before the end. of the tank by a rope stretched across the 
tank, running an: each side o ver, pulley s , and. .connect ed with 
two rubber cords'of 70 cm 2 (10.8 sq.in.) cross section = and 



*TK'e .-brakes 1 ' and' wheels" w'er e" de : s igrie : d .'by A.- Simbn> v 
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9,2 m (30.2 ft.) Length. ...The carriage: runs into the rppe 
with a "bumper , ' mount ed close above the rails, and is braked 
with rapidly increasing force, which brings .it to a com- - 
plete stop in 20 m (-65.6 ft,). A special slide- shoe pre- 
vents the rope from imparting a reverse, motion to the car- 
riage after the braking. 

Control station and generator room .-..The - control sta- 
tion, with the control .desk from which the carriage motors 
are operated, is located above the generator. room at. the 
beginning of the brdkihg portion. The..generat or room con- 
tains a Ward-Leonard set .with a direict- current shunt , gen- 
erator of 94 kw. (320 3?w. .during 16 seconds) , and a 'maximum 
tension of 630 volt, and an asynchronous ' 3-phase motor for 
6,000 ; volt 3-ph^.se ' alt ernat ing current ...and ilO kw. for 
n = 1,450 (approx. '350 kw. during. 16. sec.'.). V The set is 
started from the control station on the upper floor. The 
room likewise contains an exciting set of 25 kw. and the, 
necessary resistances and switches.. . 

The new test apparatus* and other equipment now under 
development will be described later. 

List of firms participating in. the construction: 

1. Tank construction: Dycke'rhoff & Wid.mann, Hamburg. 

it- * 

2. Building: H. Moller & Co., Hamburg. 

3. Electric equipment: S iemens-S chuckert A.-rG. , Hamburg. 

4. Car: Arado, Warnemunde.. 

5. Equipment, installation and instruments: Workshops of 

the Hamburg Shipbuilding Laboratory. 

Indes; for Figure 1 
Ii_Iront_building IL^JTank jbu ilding 

. .„ _1 D-ir ector — - — — —A - Narrow- tank - 

2. Accounting office B Wide tank 

3. Drawing office C x First control station 

4. Chief engineer C 2 Second control station 

5. Photographic shop B Glass tank 

6. Blueprinting office E . Forward trimming tank 

7. Files F Rear trimming tank 

8. Store * G 1 Sluice gate 



*For those now in use, see "Versuche mit Gleit f lachen , " 
in No. 21 of the 3,929 issue of this publication. 
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I. Front ouilamg 




II . Tank building 




9. 


Welfare room 




Sluice gate 




10. 


Lavatory. 


H 


Seaplane tank 
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& 12. Scientific 


I 


Shallow tank 






assistants 


K 


Cavitation tank 




IS. 


Control office 


L 


Large carriage 




14. 


Conference room 


M 


Small carriage 




15. 


Reception room 


N 


Trailer for shallow- 


tank 


16. 


Hall 




tests 




17. 


Office of seaplane 


0 


S enplane- tank car r ia 


ge 




tank 


P 


Wave-making mechanis 


m 


18. 


Office of cavitation 


Q 


Adjustable bo t torn 





tank and general 



management 





III, Workshops 


a 


Model shop 


b 


Mechanical shop 


c 


Carpenter 


d 


Pump station 


e 


Heat ing room 


f 


Coke hold 


g 


Switch room and electric shop 


h 


Eigh-tension room 


i 


Transformer room 


ii. 


Storage-battery room 


1 


Filter room 


m 


Lecture room 


n 


Lavatory 


0 


Workshop for seaplane tank. 



Translation by 

National Advisory Committee 

for Aeronaut ics . 
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Figs. 1,2,7,11 



Tank length 




Figure 11 



(a) Lighting mains 
(d) Trolley lines 



ton odert gesetert (1) 

Figure 7. -General diagram of the car- 
riage of the new tank for a 
maximum speed of 20 in/ sec* 



u 

l(SXOT; tf 

11™ 

sw -J 

(a) Operator station 

("b) Side elevation 

(c) Front elevation 

d) find shutter 

e) Normal water level 

f) Door 

(g) Brakeroda 

(h) Experiment chamber 

(i) Front 
(k) Bumper 
(1) Plan 




J Main cross section 
Cross section 1:150 



'Cross section 
through control 
station and generator room 



(d) Track width 6.1 m 

(e) Control station 

(f) Generator room 

(g) Large tank 

(h) Inlet 

(i) Outlet 

Figure 2 
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Figs. 3,4,8 



Figure 3.- 

Construction 

of the 

reinforced 

concrete 

tank, 

September 

1930. 





Figure 4.- 

Tank 

shortly 

before 

completion, 

May 1931. 



Figure S.- 
St eel-tube 
carriage 
structure 
during 
assembly. 
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a, Velocity of tank well v = VgWT 
"b, Draft = 0.17 m, WT = 2.0 m, . WT ; s n ?g 

Draft 

c, Extrapolated for draft = 0.178 m, WT = 2.5 in, 'WT _ 14 

Draft 



d; Draft 0.07 m, resistance in large tank. 



e, 


Draft 


= 0.07 


m, 


WT 


f. 


Draft 


= 0.07 


m, 


WT 




Draft 


= 0.07 


m, 


WT 



WT 



Draft 



= 10 



Draft 



Draft 



= 19.2- 



^ 28.5 



h, Draft 0.17 m 

WT = Water 
de^th 




Towing velocity in m/ s 



Figure 5 



a, In tank 8 m wide and 2.D rn deep. Section 20 

"b, In unconfined water, large tank. Section 92.7 m c 
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Velocity of model in rn/ s 
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Jigs. 9,10,12 



Jr-H 



WT=220 r - 



a- : 



*3 c 



"T-9S 



a, Carriage 

b, Cross section 
of housing 

c, Model 



3150 



Figure 9 
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a, Model l/ 25 in 
water. 



air (max. value). 

c, In housed section. 

d, In open section 
of shallow tank. 

O Design I 



+ ... Design II 
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Carriage resistance for tank E - 



Figure 10 




a, Work of falling weight, 
"b, Electrical work. 

c, Acceleration time 

d, Velocity (or speed) 
20 m/ sec, constant. 



Oj 2 4 6 8 1012 1415 sec 



Figure 12 



